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ABSTRACT 
Objective: Chronic obstructive pulmonary disease (COPD) reduces lung function and generates systemic effects that decrease the quality of life. 
COPD is a major cause of chronic morbidity and mortality worldwide. Pulmonary rehabilitation can reduce symptoms of dyspnea and improve 
exercise capacity and quality of life in COPD patients. 
Methods: We report a case of a 60 y old male with an acute exacerbation (AE) of COPD and pneumonia. The inpatient pulmonary rehabilitation 
program was 5 consecutive days of 3 repetitions of cough control, 2 sets of 6 repetitions of pursed-lip breathing, 2 sets of 6 repetitions of deep 
breathing exercises, postural drainage, and manual clapping twice daily. Postural drainage in the lateral basal segment and manual clapping in the 
right lower lobe was chosen according to the chest x-ray (CXR). 
Results: At the initial visit, the following information was noted: inspiration capacity with incentive spirometry, 600 cc/s; chest expansion, 1.5 cm; 
and single-breath counting (SBC), 11. The activities of daily living (ADL) score according to the Barthel Index was 70, and CXR results showed COPD 
and pneumonia in the right lower lobe. After 5 d of pulmonary rehabilitation, there was a clear airway and improvement in shortness of breath 
(SOB), and the following was noted: incentive spirometry, 900 cc/s; chest expansion, 2 cm; SBC, 20; and Barthel Index score, 100.  
Conclusion: Early inpatient pulmonary rehabilitation in COPD AEs is clinically effective and safe, controls breathing and coughing, strengthens the 
respiratory muscles, and improves the clearing of the airway, which improves the patient’s pulmonary function capacity and quality of life. 
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Chronic obstructive pulmonary disease (COPD) reduces lung 
function, generates systemic effects that decrease quality of life, and 
is a leading cause of chronic morbidity and mortality worldwide [1]. 
Pulmonary rehabilitation can be defined as a comprehensive 
intervention for chronic respiratory disease patients, including 
thorough assessment and individually designed for patients that 
includes exercise training, education, and behavioral changes. 
Pulmonary rehabilitation aims to improve not only patients’ physical 
condition but also patients’ psychological condition2. Pulmonary 
rehabilitation is safe and effective, controls breathing and coughing, 
reduces dyspnea, and improves patient pulmonary function capacity 
and quality of life [3, 4]. 
A study conducted by Riario-Sforza showed that outpatient 
pulmonary rehabilitation improved exercise tolerance in mild COPD 
patients5. The pulmonary rehabilitation program consisted of 
physical training, upper-limb and trunk exercise training, and 
respiratory muscle training. The improvement was shown by an 
increase in the walking distance evaluated by the 6-min walk test 
(6MWT). A study by Jacome et al. revealed that mild COPD patients 
showed improvements following a 12-week pulmonary 
rehabilitation program consisting of exercise training and 
psychoeducation by improving dyspnea evaluated with several 
testing methods, including the Timed Up and Go Test, the Modified 
Medical Research Council questionnaire, a 10-repetition maximum 
test, the 6MWT, and quality of life. Based on these results, it was 
suggested to routinely include mild COPD patients in these 
programs. 
A large proportion of pulmonary rehabilitation is performed when 
the patient’s clinical condition is already stable in the outpatient 
setting after optimal therapy has been delivered. However, 
pulmonary rehabilitation may also be beneficial during a COPD 
exacerbation. Patients with COPD who experience recurrent 
exacerbations commonly have muscle atrophy in addition to 
reduced exercise capacity and a higher mortality rate [6]. However, 
most COPD patients are reported to be notably inactive both during 
and 1 mo after an exacerbation [7]. This situation creates a vicious 
cycle of exacerbation, recurrent dyspnea, and poor exercise capacity 
and quality of life, which leads to rehospitalization [7, 8]. Pulmonary 
rehabilitation as early intervention during exacerbations may 
improve outcomes according to several studies [8]. This case report 
was conducted to determine whether early pulmonary rehabilitation 
in a COPD patient in the inpatient setting following an acute 
exacerbation (AE) can effectively improve pulmonary function 
capacity and quality of life. 
CASE REPORT 
A 60-year-old male patient was referred to the pulmonology ward 
on the first day of hospitalization with an AE of COPD and 
pneumonia. The patient complained of shortness of breath (SOB), a 
high fever, and a productive cough. At the initial visit, the results of 
the patient’s assessment were as follows: the pulmonary function 
capacity assessment showed an inspiration capacity with incentive 
spirometry of 600 cc/s; chest expansion of 1.5 cm; and single-breath 
counting (SBC) of 11; the activities of daily living (ADL) score 
according to the Barthel Index was 70, and the chest x-ray (CXR) 
results showed COPD and pneumonia in the right lower lobe. 
METHODS 
This case report was conducted in the Department of Physical 
Medicine and Rehabilitation at the hospital in Malang, Indonesia, 
from 2-6 September 2019. This study received ethical approval from 
the Ethical Committee of our hospital. 
RESULTS 
The inpatient pulmonary rehabilitation program consisted of twice-
daily supervised private sessions for 5 consecutive days. The 
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program included 3 repetitions of cough control, 2 sets of 6 
repetitions of pursed-lip breathing, 2 sets of 6 repetitions of deep 
breathing exercises, postural drainage, and manual clapping. 
Postural drainage in the lateral basal segment and manual clapping 
in the right lower lobe was chosen according to the CXR. 
After 5 d of pulmonary rehabilitation, the examination results 
showed that there were a clear airway and improvement in SOB. The 
incentive spirometry increased from 600 cc/s to 900 cc/s; chest 
expansion increased from 1.5 cm to 2 cm; SBC increased from 11 to 
20; and the Barthel Index increased from 70 to 100. 
 
Table 1: Results of the pulmonary function test and quality of life assessment before and after the pulmonary rehabilitation program in a 
patient following an acute exacerbation of COPD 
Test Assessment before pulmonary rehabilitation program Assessment after pulmonary rehabilitation program 
Pulmonary function test   
Incentive Spirometry Inspiration capacity: 600 cc/s Inspiration capacity: 900 cc/s 
Chest expansion 1.5 cm 2 cm 
Single-breath counting 11 20 
Quality of life Barthel Index: 70 Barthel Index: 100 
 
DISCUSSION 
Pulmonary rehabilitation reduces symptoms of dyspnea and 
improves exercise capacity and quality of life in the COPD patient in 
this case report. Our pulmonary rehabilitation program is in line 
with the recommendations by The Global Initiative for Chronic 
Obstructive Lung Disease (GOLD). In addition, evidence supporting 
pulmonary rehabilitation is of the highest level (A, B, and C levels).  
A Cochrane review of randomized control trials conducted by Puhan 
et al. revealed that pulmonary rehabilitation in AEs of COPD is 
clinically safe and improves patients’ exercise capacity and health-
related quality of life. Consistent with our study, the aims of 
pulmonary rehabilitation in their study were to control breathing 
and coughing, strengthen the respiratory muscles, and improve 
clearing of the airway, which leads to improvements in patients’ 
pulmonary function capacity and quality of life. Pulmonary 
rehabilitation was also found to reduce the risk of hospital 
admission and mortality due to AEs of COPD. No adverse effects of 
pulmonary rehabilitation in AEs of COPD were discovered. In 
conclusion, pulmonary rehabilitation is considered safe [9].  
A randomized controlled study in 97 elderly patients hospitalized with 
COPD AEs by Eaton et al. demonstrated that early inpatient-outpatient 
pulmonary rehabilitation was feasible and safe. In addition, the 
rehabilitation was associated with a nonsignificant trend in reducing 
COPD-related rehospitalization and length of stay8. A case report by 
Jette et al. of a 64-year-old woman who participated in an outpatient 
pulmonary rehabilitation program after three COPD AEs over a four-
month period revealed results similar to those of our case; there were 
clinically significant improvements in the patient’s quality of life and 
exercise capacity [10]. 
CONCLUSION 
The rehabilitation program in this case, aimed to strengthen 
respiratory muscles, control breathing and coughing, and improve 
the clearing of the airway, which led to improvements in the 
patient’s pulmonary function capacity and quality of life. Early 
inpatient pulmonary rehabilitation in AEs of COPD is clinically 
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